INTRODUCTION
The radiocarbon ages of dendrochronologically-dated wood samples, each covering 10 years, are now available for the cal AD 1950-6000 BC age range. The decadal calibration curve constructed from these data comprises 1) the previously published AD 1950-2500 BC portion ), to which minor 14C age corrections were applied, and 2) the new 2500-6000 BC extension.
The calibration error (standard deviation in 14C age) is based on 1) an estimate of the reproducibility in the 14C age determination in the Seattle laboratory, and 2) interlaboratory comparisons that provide information on the sum total of uncertainty tied to the processes of wood allocation, dendro-age determination, sample pretreatment, laboratory 14C determination, regional 14C distribution and 14C differences between individual trees of the same chronology (Stuiver & Pearson 1992 , 1993 . The standard deviations of the Table 1 14C calibration data for the AD 1950-2500 and 2500-6000 BC intervals are, respectively, equal to 1.6 and 1.7 times the standard deviation derived from the near-Gaussian counting statistics of the accumulated number of counts for the sample and standards.
The
14C ages for the decadal wood samples (Table 1) were used to construct the bidecadal Seattle-Belfast calibration curve reported in this issue (Stuiver & Pearson 1993; Pearson & Stuiver 1993) . The 14C age errors are substantially smaller for the bidecadal curve, as most bidecadal data points were obtained by averaging 2 Seattle decadal 14C ages, and 1 Belfast bidecadal 14C age.
Thus, the bidecadal curves should be used for most purposes. However, the decadal curve is more important when accounting for the fine structure of 14C age calibration of samples formed during intervals of a decade or less.
DENDROCHRONOLOGY AND SAMPLE TREATMENT
The trees used for the AD interval were mainly from the US Pacific Northwest or California (Table  2 in Stuiver ). Most of the BC material was dendrochronologically dated wood from the German Main-Donau chronology (Becker 1993) . Thirteen samples from the US bristlecone pine chronology (Ferguson & Graybill 1983) were 14C dated as well. A limited number of samples from the Irish oak chronology (Pilcher et al. 1984 ) was used near 500 BC. Refer to Stuiver and Becker (1986) for wood pretreatment procedures. Cellulose, isolated from the decadal wood samples, was used for all 2500-6000 BC 14C determinations.
Mine Stuiver and Bernd Becker CORRECTIONS At the start of our time-scale calibration efforts in 1973, the CO2 samples were stored in pyrex reservoirs for at least four weeks (Procedure 1). Radon decay took place during storage, and as a result, no detectable a particles were present in our a channel. Having never detected tree-ring radon in the a channels, we terminated their use some years later. Unfortunately, laboratory procedures were changed in 1976. Since then, tree-ring samples, after storage for four weeks, were purified on a self-circulating Cu oven (a pyrex reservoir filled with electrolytic copper wire and silver ribbon) at 450 °C before being admitted into the counter (Procedure 2). Small amounts of radon, most likely released from the walls of the heated reservoir, became part of the CO2 sample. Once the problem was recognized, we determined the count-rate differences (routinely four days of counting) of samples subjected either to Procedure 1 or Procedure 2 for three of our counters to be iRa = 0.274 ± 0.090, 0.276 ± 0.028 and 0.319 ± 0.090 counts per minute (cpm) (weighted average, 0.279 ± 0.026 cpm). Our radon correction for tree-ring samples (those measured for the 1977-1987 interval) is based on the above incremental four-day sample count-rate increase. As we kept Procedure 1 for routine (as opposed to high-precision) 14C determinations, a radon correction is not needed for these samples.
The radon contribution can also be estimated from a comparison of the first-and last-day countrate differences of 1) samples (Sa), and 2) oxalic acid and background standards (LOx and SB).
Routine sample counts lasted four days; standards were routinely counted for three days. Procedure 2 was followed for all samples during the 1977-1987 period, and Procedure 1 for the standards, except for one counter where the oxalic acid CO2, after repurification, was subjected to Procedure 2. In this case, the radon contribution was also properly accounted for, but for simplicity, we discuss only the results obtained for Procedure 1 standard counts.
Each counter completes about 50 sample runs per year, as well as 25 runs of oxalic acid and background. Figure 1 gives the yearly averaged iSa and 0B values of the counter longest in operation (LC-4), together with DOx values of the LC-5 counter (for LC-4, the oxalic acid treatments did not always follow Procedure 1). 1973-1975 and 1989-1990 periods, when only Procedure 1 was used. Further, oxalic acid runs with Procedure 1 only in counter LC-5 yield a 14-yr DOx average of 0.012 ± 0.070 cpm (Fig. 1) .
First-and last-day sample count-rate differences, OSa, were converted to iRa, using the half-life of radon of slightly less than four days. The relative radon count-rate contribution, as a percentage of the observed sample counting rate, decreases when sample counts increase (younger samples). Correcting for the radon contribution results in an age increase of 1014C yr for tree-ring samples that are a few hundred years old, and about 3014C yr for 4500 yr-old samples.
REPRODUCIBILITY AND SYSTEMATIC DIFFERENCES
The 14C ages reported are conventional 14C ages (Stuiver & Polach 1977) . As noted in the introduction, the Poisson-derived standard deviation has been multiplied with an error multiplier, K, of either 1.6 or 1.7. The justification of such a multiplier is given in Stuiver and Pearson (1992, 1993) . The standard deviations shown in Table 1 reflect actual reproducibility. The CO2 gas proportional counters used for the previous study ) also were used for the present one.
A comparison of Table 1 Seattle 14C ages to those obtained by other laboratories confirms the validity of the choice of error multiplier. Systematic differences, although often confined to a decade or less, are more problematic. For the nearly 8000-yr Seattle and Belfast series (nearly 400 bidecadal data points), we find an average offset of <1 14C yr, but this offset is not uniformly distributed. The offsets found for individual millennia are in the 0-17 14C-yr range, with the exception of the 5180-5500 BC interval, where the 14C ages differ by an unacceptable 54±5 yr (Stuiver & Pearson 1993) . Seattle and Heidelberg (Kromer et al. 1986 ) results differ by 41±4 yr for the 4075-5265 BC and 5805-5995 BC intervals. The reasons for these offsets in the 40-50 yr range are not clear. Several other comparisons, e.g., with Groningen (3210-3910 BC), Tucson (5680-5810 BC), La Jolla (2500-5000 BC), Pretoria (1930-3350 BC) imply the lack of statistically significant offsets (Stuiver& Pearson 1993) . It is fair to conclude that systematic offsets in Table  1 are most likely confined to 1 or 2 decades, except for the 5180-5500 BC interval, where an offset up to 54 yr is possible.
CALIBRATION INSTRUCTIONS
We recommend that users of 14C dates obtain additional information on reproducibility (and systematic error, if any) from the laboratory reporting the 14C date. This information should lead to a realistic standard deviation in the reported age. A systematic error has to be deducted from, or added to, the reported 14C age prior to age calibration.
Only the calibration curve is given in Figure 2 ; the one sigma (1Q; standard deviation) uncertainty in the curve is not given. The standard deviation (averaging 2414C yr) is tabulated in Table 1 for each decadal midpoint. Scott, Long and Kra (1990) .
Once the sample a is known, the curve a should be read from Table 1 . The curve a and sample a should then be used to calculate total a = ((sample a)2 + (curve a)2)/ (Stuiver 1982) . Lines parallel to A should now be drawn through the 14C age + total a, and 14C age -total a value. The vertical lines drawn through the intercepts now yield the outer limits of possible cal AD/BC (cal BP) ages that are compatible with the sample standard deviation.
The conversion procedure yields 1) single or multiple cal AD/BC (BP) ages that are compatible with a certain 14C age, and 2) the range(s) of cal ages that correspond(s) to the standard deviation in the l4C age (and calibration curve). Here, the user has to determine the calibrated ages from the Figure   2 graphs by drawing lines, whereas an alternate approach would be to use the computerized calibration (CALIB 3.0) program discussed elsewhere in this issue (Stuiver & Reimer 1993) .
The probability that a certain cal age is the actual sample age may be quite variable within the cal age range. Higher probabilities are encountered around the intercept ages. The non-linear transform of a near-Gaussian distribution around a 14C age into cal AD/BC (cal BP) age is not a simple matter, and computer programs are needed to derive the complex probability distribution. The CALIB 3.0 program (Stuiver & Reimer 1993) incorporates such probability distributions.
The calibration data presented here are valid for northern hemispheric samples that were formed in equilibrium with atmospheric 14C02. Systematic age differences are possible for the southern hemisphere, where 14C ages of wood samples tend to be about 40 yr older (Vogel et al. 1993) .
Thus, 14C ages of southern hemispheric samples preceding our era of fossil-fuel combustion should be reduced by 40 yr before being converted into cal AD/BC (BP) ages.
The calibration curve is valid only for age conversion of samples that were formed in equilibrium with atmospheric CO2. Conventional 14C ages of materials not in equilibrium with atmospheric reservoirs do not take into account the offset in 14C age that may occur (Stuiver & Polach 1977) . A constant offset, or reservoir deficiency, must be deducted from the reported 14C age before any attempt can be made to convert to cal AD/BC (BP) ages.
The reservoir deficiency is time dependent for the mixed (and deep) layer of the ocean. For the calibration of marine Holocene samples, the reader is referred to Stuiver and Braziunas (1993) 
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